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(1) ^MSfmm.^^ rna 

M,^, RNA ; 

(2) pre-HSA cDNA PGR i^i^hr^i 
migB^5^^HSAS@5'^3'^j^^!j, ^if5|«^: 
1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

5 1 2 : 5 'CGGGATCC ACCATGAAGTGGGTAACCTTTATTTCC 3 ' 

im^mAnfmmm.^^ rna s,^m^^xskm&M& 

pre-HSA cDNA , 

Q)FJx^mmmm s-^ Bamui atg zmmAT—^ 

Kozak ^^ij 5'CCACC3', ymm^mmm^±mm'k- EcoRIe i^L 

~. HSA ^E^^^#^<9: ( Pichia pastoris ) ^^"6^^]^ 
(l)Mm^iiJ^5^ pPKQ-HSA 

PUC19-HSA nm.m^^ pre-HSA ^H^tl^ffl 5am/fl fq EcoRl 

jmmr. \ %m.mm^w^-^. ^mmim^^m^. im 2Kb m 

pre-HSA *H0»Bc>f ^^^ffi|I|g|^6<j pPlC3.5K 

nmmm%^\^m^ dna . ;;f^#M3^ dna m samm EcoRi Mmm 

^Ig^itlM^jm pPKQ-HSA . 

{2)^itJ^^ pPIC9-HSA ^ pPlC9k-HSA 6<I*4|j[t 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
m^m'i^^m l AA.PUC19-HSA±PCRri^HSAcDNA K"^, m 

m ppic9 ft'ft £:.cro/i TGI m^i^Mm. w^mrP^nm 

xhoim EcoRmmm^^'^^Mm.mm ppic9-hsa , 

iS^^ DNA , 5'AOXl primer 3' AOXl primer (Invitrogen ) , 

mi^mmmn^ hsa cdna mmmn. i^mm^^^^^iEm^mm 
i^Mms^vE^ pPic9-HSA mm.m Bamm^ EcoRmm^m^-^ 

HSA ^EK-^. -^^Sf^ISI^fit) PP1C9-HSA J^J^ffi BamHim EcoRim 



nmmmi^mm. dna , mmmm dna m xhom ecori^mw^ 
ppic9k-HSA . 

Om^m^ pPKQ-HSA mVC^nm^i^m GSI 15(his4Mut ♦) 
"^^mmmK^ltJ^W pPKQ-HSA fn pPIC9k-HSA ffi Sal\^ 

Bgaimmm.^^. mm^^m ppics.sk m ppic9k i^m.^nmm^ 

m/K{}5t}lS\^^^^mm=^^myK^. ^W. Invitrogen. Pichia 
Expression Kit Instruction Manual (Version E):^y^%$f GSI 15 
m, W.^-^-^^m'^^ GA\^ ^ Y?D ^i^, G418 tlttt^PB 

^^m., i± MD ^^S-^iiE his+^S^^^ GS115/HSA SiR^I^ 
S1B119. ' 

(4)MM:^I^ pichia pastoris GSI 15/HSA SlBl 19 W^M^^'it 
mnm\i^tfi GSI 15/HSA m^a^JJfi^# 3ml YPD i^^. 30 r 
300rpm :^t,:^ 0.2% - 0.5%J^#l:f^# 50ml BMGY.30 'C. 

300ipm ODfioo 4-7 , ^'L'»I^C^®f$:J:iF 15ral ^^Wm EMMY 

^^^g^', M 20-30 •CM^)c^#i^#, =§24hrAD^^pj0.5niLa.. ^ 
0m#, ^5 4 -C^^D. ±vtj!jPA PMSF M ImM , - 20 t:?^#- 
^iiHSAfl^J^^^^ie-H: 

2L 10KDa-50KDa 
HSA 95 % ; 

{2m^i^m:^mm± so r^^iaye, j!ida 3 732 ^ji^ 

(3)pharose iBiLTfctt:^^^ 

}!?5c^:^^?g5£|jife^ig^tti5^nXl*)(^:(NH4)2S04M 20 %^mxt 

(m*)2SO,^mm Phenyl-Sepharose tt, ±#^ffl^^?g^-^MjJ^di 

oD28o<o.oi fBMiKm.fSi, ^mmjm.m,&^ hsa ^s, ^mih 
95%; 

®^ HSA :5^^?^J^tJflL?t - Sepharose p\^- ^ 1 ^jf#?&*f5^^ 
ZffL^^tH HSA - Sepharose HSA . WL^i^WLth^ HSA 
^aBJAit:^m^#. ^^Xm^^i^ 1993,9(l)69-73]^?ife)|^^HSA 
aif?gf'J#6<jJ/LJflL?», iiii^S^-^T Sepharose; 

<^m.ym^i^i\LnmmiK^!^mmit hsa ^^?g6<j^iflL 

rt" ^fPtt, ife^lT^fS^PfiffitJMeil'^^HSA, IEI»BC^>98%- 
^i^'^m,^. "m^j^ > 99%6<J HSA , lEjij^i^> 98 %; 



m^^j^&i HSA mmM^K^m^mnm hsa #n°p. 

~^m=f'^m^^ 1 PJfi^J]-}^&^m^ CGMCCNo0349 . 
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^>L '{^ 

m^^^mm: ( PicMa pastons )m*a^JISW+^3t> ^i^fPi^jft^^'ft. 
AjfllriS^S ( Human Serum Albumin , HSA ) J^jflLjtjt't'SM 

^mm^mRm^m-m.mRwmm^:^^WM, hsa m'^^u^ 

^ttiTHitifi^^^. Joferflisiii:^*!*^)}^^^^ HSA mXK)Sa.m 

( Goodey,A.R-,TIBTECH 1993.8(1 1):430-433 ) A^tf0^ii HSA 
fi*I*^^fflJ3!l^a6^7 %, (BA^i^HSA^^ASil^rL^l, -CS^^hi/f 

HSA;£®^l£^^PXNlk^#'t'fi<J^^» 
% 1 %^Jlfi,&Me, ^fl&rt^ii, a^**iMJ^. -fSLAL ( Linulus 
Amoebocyte Lysate 4^:^^ HSA SliJ^tE 

mi%^^^U^ ( Pichia pastoris ) dt)^i^^*llli)&^Hii*^>?a, AiH^E^ 
;^)#^it^J:iC^ii^^;^^^'H:[Prevatt, W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al.. 1995, US Pat. 5440018 Ohda,T.et.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.ai. 1998,US Pat.5707828]^^ HSA ^ 

^4taA. i^sMm^^m, ^mmitm^mmmm^^m^ais^. 
m^m.m.mmmrMyK^&'^^yAmm^ hsa . mmpjfmALt^M^^^i^^ 

5^GlBCOBRL pPlC9> Pichia pastoris GSll5{his4 Mxxt*) 

>^ Invitrogen -^537=^5?,, DNA J?iJi!i!!|^i3i:^J^fPTrizoi RNA ^^il^ 

/flJ:^P!^jS Promcga ii-^, YNB ( \V/0 amino acid ) Hijgj DIFCO ^ 
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1 , xn^mmm.^^ rna mt^m 

RNA ; 

2 . pre-HSA cDNA PGR i^frhfi^ 

mme^^^m hsa mm ym y^jfm, mfB\^: 

^ I 1 : 5 ' CGG AATTCTTATAAGCCTAAGGCAGC 3 ' 

^mi: 5 'CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3 ' 

cDNA . 

3 , PGR pre-HSA cDNA 6^j??iJ-y^iiE 

mm. kienow m^mmW^myj^^^mi^^ pgr J^^^ klenow 

mm PUC19 mi^^^&m, pmmmrmmit exoh tgi m^^^ 

DNA , mni^m. DNA m Bamm ^ EcoRl JR^-^IO^^^mfi^J^ 

PUG19-HSA . BiB^m PUG19 mw±.^m-'^^^ ^ Wl , PJ^ 
pre-HSA m^m^\. ^^m^^jE^mmT]r^mw\^m\^u^m 
s;5#i'j-^m^'j%^^HSASHs^-^sc6<}^^. mm^ 

m.:sLm.BBmuLm i (pre-HSA ^^^Me/y^O). 

I'sJ-^— Kozak /^^ij 5'-GGACG-3', iSLiJ 2 ( pre-HSA cDNA 5' 

^ Kozak /y^ij) . 3'^:j^}^^±m%^^-£co/?m.^,, #J5iLS3 
( pre-HSA cDNA 3'^/^^!] ) . 

BSA i Pichiapastoris ) ^t^^^k 

1^ m^B.^iiM^pPKQ-HSA6^t£)5i: 
PUG19-HSA ^l^i^i*:'^ pre-HSA 5amM jfP £coi?I 

^^^T. 1 %m^m^%6^M, ^mmrn^mm^. m^^ 2Kb m 

pre-HSA SISlHliljOf 15, %ffiffl|WlS|^6<j pPlC3.5K M^m^'i^m, 
^VC E.coli TG\ ^^^Mm, J^^^^W^^^/^lffi^PBii^l^. ^ 
fflfli^^'&fli!l^J^^ DNA . mnmiL DNA ffi BamHi £co;?I 
•^^^ttJM^J^Jfl pPKQ-HSA . 

2 . ^iiJ^^l pPIC9-HSA pPlC9k-HSA 

i^it^lt)3: 

5' CGCTGGAAAAGGGATTTGGGAGAAGAAAATTTCAAA3' 
m^\^ 3 ^q5|!j^ 1 hk PUC19-HSA ± PCRrii HSA cDNA >^|S, g» 



xhoim EcoRiMm^^^':^^mm.m^ ppic9-hsa . 

S.}^^ DNA , 5'AOXl primer 3'AOXl primer (Invitrogen ) , 

'm^Mmmm. hsa cdna mm^m. i^m^^^'k^±jEm^mm 

m> t^m\^^vE^ pPIC9-HSA Bamm^ EcoRim^^^^^ 

j^3^ DNA , m^i^m^ DNA ffl xhom EcomMm^^^nw.m.mm. 

pPIC9k-HSA . 

3 , mm.m^ ppkq-hsa ^^t^^^m^ms^ gsi i5(his4Mut 

^liFif^^iiiifr pPKQ-HSA pPIC9k-HSA^5!ji pPIC3.5K 
^pPIC9K^?j^M5lS, f^^G4l8t/ttt^liI, ^^mmP^Uimi^, "I 

m-^'{tmm'^m^^m^^u\^^^itmm^^ g418 ^tfci^m^tt 
nm^^mmmm^. n^m^Mm.mT^mm. ppkq-hsa ^ 

pPIC9k-HSA m Sanm. ^g/UgS^^tt'ft. m^^^m pPIC3.5k ^ 

ppic9k mmmmmmm^^t. m/m,mmmmf!^^mm^^m7i^^. 

Invitrogen, Pichia Expression Kit Instruction Manual (Version E);^ 

fii G4 1 8 t/ii^mn^^m. . md ^^^i^ his+mmmn gs 1 1 s/hsa 

fiil^I^ S1B119 . 

4, M^l^l^ Pichia pastoris QSl 1 5/HSA'S\Bl 19 
mf^^ih^ GS115/HSA aiaiffljjfif^^ 3ml YPD 30 X: 

300rpm 0.2% - 0.5%J^#Sf^# 50ml BMGY,30 "C , 

300rpm j§#M OD6oo4~7 .^'L^ilicS®^*^:^^^ 15ml ^^m^ BMMY 
^#?gL^, 3 20-30 -CMi^^^tl^^. «|24hr5!]n¥^M0.5mlyl., ^ 
flt^#. *S 4 TC^^iLn ±miiUA PMSF M ImM , - 20 'C^^^. 20ml 
-hrf?^^5 10 % SDS-PAGE%23c, ^^M^^^fi 
67KDa^>fi:ffl^M^^, $0^4. ( SDS-PAGB HSA ) . 

(I:24hr II:48hr III:LMW ^Q^Jt ) Westen-bl6t ^ 

tfrilEa^j^tn: HSA itii^^^^i^^. :km^'h%m\^±mm^ HSA ^ 
S. :ftO^ 5. ( i/ct^^MiJ^ HSA -^1: ) (I: i^j;m HSA<500ug/ml, II: 

HSA300ug/ml , III: tg^fi HSA I OOug/ml.IV: ^f^m HSA50ug/ml , 
V-VII:48hr ) . HSA 5>^'ltt^iPBI 6 .OfeiSafi^^^ HSA 



ft^). 2 ^^mm^ HSA ^MpT^^ I40mg/L . iliigS;^ 

BMMY :^mmmi^^mmmM, hsa ^^^.^ 

Ji'fm.'\^mmnim 7. mi^^^m HSA mw&^mm). mm^^i^^^ 

HSA 6<]^^4%>fteW$JC^^aiI. 'fM:^^^^mijd[ U.S. Pat 

5440018. US Pat. 5369020]. mmmm^^mmmmmmmmmm 

HSA . ^ 

HSA j^^^itmU: 

1 . f^^f^itt 

2L^a^V^^#:S^^?S|^^0j|Q;=. ffl#g^^a 10KDa-50KDa 

6^^^^f*iai^^fft^ 50KDa ^amm^mmmM^} o.2l ??5c^jg 

HSA il^Ci^ > 95 % ; 

50 -c^i^^. MA 3 % 732 ^m^mm 

3 . gTL^Ktt^^ 

m^^^?KHg^;fev!j5^^^cf.;(jpXia^4:(NH4)2S04l:Mi^ 20 %^ 
?^ci^. m^tit 20 %(NH4)2S04^^6^Phenyl-Sepharosett, 

HSA MS, ii^^> 95%; 

4. m^m^m^^m^ 

0)^ HSA i^mmXlkm - Sepharose fillJlJU^: ^ 1 . mn^Lm 
^mmm^ifi HSA in:^ - Sepharose l^A^,^ HSA . mti^m^J^ HSA 

^:^B>^Ai^::i:[^^^. i993,9(i)69-73]:^?£ 
(2)5|^M;^MW^^^ilI6<j7jcMii^iiil HSA ^lE?^6<j^jfiL 

rt" ^^ntt. lL^^/ltil6<Jgaii^EPjfcjHSA . lHji|^c^> 98 %' 

5 , mmm^ 

^i4^'t'^l&. nim^it > 99%6<J HSA , lEji&i^>98%- 

m.^m^ HSA HSA #o°p, 

^^^^m j3-}i:^iim&ii HSA ^2 10 % SDS - PAGE ^iK^-^JC, <^ 

( SDS-PAGE ^tiTi'£'H:6<I HSA ) „ 



GS115/HSA-SIB119 , ^M^MC.^^^^^^ /'/cA/a pastoris , 
£^ 1998 ^5^5 Blic^ "4^S^^^«^®#^li^^#^ii^t^!^J 
, ^mM%% CGMCC No 0349 . 

1 pre-HSA cDNA 
^ 2 ^AJ!f£IT^flfi, ^BSTrizol RNA hX 

Araf^ffljifi'f'ttti.g, RNA . msge^^^ hsa mm s'fp s'^^/^^ij. 

iSlitBI*^ ( Primer ) jlDT: 

51^ 1: 5' CGGAATTCTTATAAGCCTAACCCACC 3' 

51 #J 2: 5' CGGGATCCACCATGAACTGGGTAACCTTTATTTCC 3' 

i':Atti^fi<]AraT^j5fi,& RNA pgr ^^i^-^fiitAjflLyieMe 

pre-HSA cDNA . PGR ^m.^^^mXW. ( Scharf S. J. , In PGR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) 

94 °C ^-14 45^% 

55 °C jlA 1 

12Xm^ 1 ^ 30 

^^mvEJn, m/n.^i^m.m^. n BamHl , 1^^% EcoRI 6tl 

PGR j^tJ. 

^HS klenow ^^m^^^mhm. "i^mmf^ pgr T^tlffl klenow 
n^W^mSr"^. @jy/m{^lHliBc#^j^#I. ##^6^ pgr j^#J-^ 5i?7al 
^^e^PUG19i5f^^S^i^^, jtt^^iSi^.?.$nT: 



PUC19 ( Smal^ ) lul 

5 ^m^m^'M. 3ui 

T4 DNA iit^S|(lu/ul) 1. 5ul 

^toa/du/ul) 0. 5ul 

PGR 5ul 

HjO 4u1 



'^x±.m.^^ 21 -ci^j^ 5 /jN0t. mmmi^r^mmit b. con tgi 
DNA . mni^^ DNA ffi ^a/z7jw EcoRi mk^^^'^^^m^^m. 

PUC19-HSA , 

2 ^^tmi pPKQ-HSA 

m PUC19-HSA -^^mi-^^ pre-HSA mm>^^km BamHl EcoRl 



#5. mf\^}f$^^mn^m^^ ppic3. sk m^mi^^^, ^i^i^j^tia 

T: 

p? IC3. 51/i {Ba/nffl, EcoRl ^) lul 

5 ^mmm^m 3ui 

T4 DNA ^J^^du/ul) 1. 5ul 

pre-HSA 3ul 

HiO 6. 5ul 



vx±.m.^^ 21 -ci^j^ 5 /jNBt. mw^mr^mvL e. con tgi 

DNA . mnm.'^ DNA ^ ^a/z/Al EcoRl ^SI-^^^ttMISJ^^ 
pPKQ-HSA . 

^JS^J 3 ^iitJ^^ PPIC9K-HSA t^ii^M 

3: 5' CCCTCGACAAAAGGGATTTCGGAGAAGAAAATTTCAAA 3' 
m^WJS 3 ^135I^J 1 ( iSL^]6£0!j 1 )>A PUC19-HSA _h PCR JT^i HSA cDNA 

M-^. ^i^^mm^m i . pgr m xhoi ^ 

mt^r^^m^it e cou tgi ^s^s^^^ajia. ^^tc^wn^^t&i^i^pB 

'f±^I^. il^^«ii^^^^J#MJ|S DNA . m%mM. DNA ffi Xhdl ^ J-co;?! 
3K^-KI^7]^^^m^£J^3jEi PPIC9-HSA . 

^ 4 EcoRi j^mmn^'^'^^m.m.-^'^, mmm^ 

M ^ m DNA , ^ m 5'AOXl primer ^ 3'AOXl primer 
( Invitrogen ) , i!j^S^J^3g^ HSA cDNA ^^^J^^iJ. pji^;:^}*^ 

Ha Promega m\f¥mM±mn:^ii^ . ^^^"H^^-^^^jEmmmmm, 

'WWrniEm PPIC9-HSA BamEl m BcoRl M^^m^i^^ HSA 

^ DNA . fm^mk DNA m xhoi EcoRi m^w^un^m.j^'^ 

pPIC9K-HSA . 

'^^i'^^m^mi^mm pPKQ-HSA ^ pP1C9K-HSA ^j^mm Sall Hg 

Bgiu ss^^tt-ft, mm^^m. ppic3. sk m ppic9k j^istaiiiss-©^ 

'li-W:. m/t(,t^WiilHl»liC#/§S^^®7K4'. S Invitrogen ^fljJ:^> 
^6^;:^r'^ ( invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E> ) $)J#GS115 ^^jtmm. Sugm,^it 
DNA ^^ij-^ 80ul CS115 ^^itmmm^, Bio-Rad ^^itiSL% 

^^"it, ^^^t^i^^: %£E 1500V. 25uF, %S 200n % 

m^tj^^^^m^mij-^mmmm'O's^, ^bpaha o. 50mi 

Imol/L LU^^. 30 "C^M— /hBt. ^JnA 0. SmlYPD ( 10 g/L 

20 g/L MfiS, 20g/L ^^3^) y5 30 V^Uit^. f^H^-^ 

m'M'L^^m±m\ m\ 3ooui ^myKMMmp^. looui 

^mmm G418 6^ yPD ^fe (-^ G418 # 0. Sing/tnl, 1. Omg/ml, 
1. 5mg/ml ) . 30 -C 3 - 4 ^f^'^m^^mj^M MD ^^^i£E his+i 
30 2 ^^fillPB'ttjS^iP^ ^/cA/a pas tor J s GS115/HSA 
G418 ?j5ci^i^6*J YPD ^^±mB^^m^^A HSA 

^ss^j 5 HSA ^m^m^'^^^^i^ 

J|^jJ$3S£±i 6tl GS 1 1 5/HSA S^^^ SI Bl 1 9 4fflilfiJ$# 3 ml YPD , 
30 X: 300 r/min M^^-tf^il^, W 0. 2 %^#aAOA-^ 50ral BMGY 
( 10 g/L 20 g/L MS^, 0. 1 MS^^^¥^)ifiji^pH6. 0 , 

13.4 g/L YNB, 4 X 10" g/L ^#J^, 10 g/L V^f^) 6<] 250 ml 

30 -C 300 rpra OD^co^tj 4-5 . %U 5000 rpm ^.|:.> 4 

«nin.ij5c^6?]®'(5t^ffl 15 ml BMMY( BMGY 10 g/L "H-f^g^C^^J 5 ral/L 
¥@l ) mY^Js^m^i 150ml H^M, 28 "C 300 rpm ^i^m^, ^ 24 
/h0t#iD^^J!j5ml/L.^l£l2 . 24 . 36 . 48 . 96 /hBm#. 
4 1C 15000 rpm ^-C^ 10 min Js , ±7f t^gpiJDA PMSF M ImM, Jic-20 

^JSi^j 6 HSA d^^-^mit 

1 . t/L HSAin:Jfll^6<I^^# m Img/ml fi<J HSA ( Sigma ) -^^R; 

^^fe^PJfL'H:^J^T^,^^,^il^^i^m>^^. i^;>l^# 3 mm img/mi 

e<) HSA ^^^y\^^±i^mfiitMm^^i^. m 3 ^^cMss^^^ys^ifiL, 

2, in: HSA-Sepharose 4B ^fpft',{iij-g. ticXW^ ( ^P-^, 
^i^Xfl^^m> 1993, 9 (1): 69-73 )$!l-&^S-Sepharose 

4B mi^, ''\^m^^^^x HSA i/Ljkmm 0. imoi/L pH7. 5 mmmmi^}^ 
T&^js. m^^m^^mf^ 10 oom/mi . 40g 

Sepharose 4BiSi:f:tt5]llDA 80ml in! HSA toiJfllrt^' , g4 'C McflM^ii 
^. ^^ffl 0. 5mol/L NaCl 3 i^^tt^, ^IL HSA-Sepharose ^ 

giP 160ml ^ 3. Img/ml mSfi88i['H:^0tl Imol/L pH7. 4 Tris-HCl ^ 



ipi. m^^^^m.mm^'^mm^ o. 02 moi/L ph?. 2 mmmii^m. 
&^mmmmm%'h%msz, j^.w-^m^mTm. hsa ( 50- 

SOOug/ml )^a#iij#p^# 5ul , 120V - 3 /hfl^M'^i^ilf B^^ 

50000 m.^^mm^mfm^if^mm o. 2l . foi in-m:}^m ikm^m^i 

HSA-^a:::frj l. 33mg/ml . 0iBc^> 95 %. 

5 . ^fe 100ml ??^^;^^fgAp±*vM 50 'C^i^^T^^D 3. 0 

6 . Phenyl-Sepharose m7K^^M ^ m ^'it^ m 

loomi ^m^mi^mmmuo hsa/(nho.so« mmmA.m 

mm^m^ Phenyl-Sepharose fe. 2 mW#?g-2Jfe^, 

-^M^ff^B^^, ^5 Phenyl-Sepharose HSA iifi'ffciS 10 -f^, ©lii?: 
mBxt 90%, 

7 ^ :feiS^fajl*^^'«: m^Km^m^ hsa ii^ 20mi 

0. Olmol/L . pH7. 2 mmm'^m ( ^ O. 9%$C^^ ) ittif . ^ HSA ^ 
mm^tn,i^- Sepharose 4B ^^^i^J^VJ. 0. Imol/L pH2. 6 fill Gly- 
HCl*l?t?^- 3niol/L {j^iC^^, 0. Olmol/L pH7. 2 6<Ji^^^f4)^/g- 
0. 9%a4t:l(^2Jfem. _ti^igt/f^#j6<J HSA ( 25ml ) it A HSA ^ 

fPft, .^iS't/T?^i5tv^di#— HSAllt. itkHSA^fgSDS-PAGE 
^M^ — .^fPtt^fe^ffl 0. Imol/L pH2. 6Gly-HCl 
3tnol/L?tm^^. 0. Olmol/L pH7. 2 - 0. 9%Uitim'^. 

HSAEiBci^ 98% 

8 . ^Zftfly^^fc mam^mtt,m&ii^(^^ 30ml )^5MWC0^ 10000 
it^ine6<]/JsM^Szim^Sfc. HSAl5]i|3c^> 95 %. 

9 , M^^1^.1^m ^^^J^m HSA ?#5iSK^?ti^^^f#ilJ 
HSA ^pp. 
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ATO AAG TOG GTA AO: TIT ATT 
1: met lys trp val Uir phc ile 

-20 

OCT TAT TCC AOG OJT GVG TFT 
Itt ala tyr ser arg gly val plie 

-5 

CUT OCT CAT crx} tit aaa gat 

3L vai ala liis arg phe lys asp 

TIC CTG TIC ATT OCC TFT OCT 
'36: leu val leu iie ala phe aia 

a^A GAT CAT GTA AAA TTA GIG 
61 glu asp his val lys leu \'al 

ACA TJT OIT OCT GAT GAA ICA 
7d ilu" cys val ala asp glu scr 

GAT MX: CVT TIT GGA GAC AAA 
91; his il\r leu phe gly asp lys 

GAA ACC TAT GOT GAA AIQ OCT 
lOd giu Qu lyi gly i^u iiiel ala 

GAG AGA AAT GAA TJC TIC TIG 
121: glu arg asn glu cys phe leu 

CIC OGC 03A TTC GIG AGA OCA 
136 leu pro arg leu xui arg pro 

TIT CAT GAC AAT GAA GAG ACA 
151: pile liis asp asii glu glu ihr 

ATT GOC AGA AGA CAT OCT TAC 
166 ile ala axg aig liis pro t>T 



TCC GIT err TTT CIC TIT AGC IXXj 
3er leu leu phe leu phe ser i»er 
•15 • -10 

OCT OGA GAT OCA GAC AAG ACT G/\G 

arg arg asp ala liis lys ser glu 
1 

TIG (Xm\ GAA GAA AAT TIC AAA OOC 

leu gly glu . glu asn phe lys ala 

CAC TAT err GAG CAC lUT CCA TTT 
gbi Wt leu gin glii cys pro phe 

AAT aw GTA ACT GAA TIT OCA .^\AA 
asn glu val Qir glu phe aJa lys 

OCT GAA AAT TOT GAC AAA V2A CTT 
ala glu asn c}'s asp lys ser leu 

TTA TOC ACA GIT OCA ACT CTT CCT 
leu cys Uu* val ala tlir leu arg 

GAC IOC lUr OCA AAA CAA GAA CCT 
a^p cy^ cy^ aid ly;i' glii glu pio 

CAA CAC AAA GAT GAC AAC OTA /\AC 
gin lus lys asp asp asn pro asn 

GAG GTT GAT GIG ATC TOC ACT GCf 
glu val asp * \'al met c}*5 Uw ala 

TTT TIG AAA AAA TAC TEA TAT GAA 
phe leu lys lys t>T leu t>T glu 

TTT TAT OCC CCG GAA ClU C\T TIC 
phe t>T ala pro glu leu leu phe 



mi 



TIT OCT AAA AGG TAT AAA GOC 

ISl: phe ala lys arg tyr lys*' ala 

OCT GAT Ai\A OCF OOO lOZ CR} 

IQS ala asp lya ala ala cys leu 

GAT aw GOG AAG CTT lUG TCT 

211: asp glu gly lys ala ser ser 

ACT CIU CAA AAA TTT OG^ GAA 

226; ser leu gin lys phe gly glu 

OCT err: ctttt Ann cag aga tvci 

241: ala arg leu ser gin arg phe 

to:: AAG TTA GYQ ACf\ QAT CTT 

256: ser lys leu val thr asp leu 

CAT OGA GAT CTG CFT GAA TCT 

271: his gly asp leu leu glu cys 

AAG TAT AH: TOT GAA AAT CAA 

2SGc lys t>T ile cys glu asu gin 

GAG TCC TUT GAA AAA OCT CIG 

301: glu cys cys glu lys pro leu 

GAA GTO GAA AAT GAT GAG ATC 

31fx glu val glu asn a^p glu met 

OCT a\T TIT err aw -\Gr .v^^g 

331: ala asp phe val glu ser lys 

GCA AAG a\T GTC TIC TKj OGC 

346i ala lys asp val phe leu gly 

ACT, CAT OCT GAT TAC TTT GVC 

361: arg his pro asp tyr ser val 

AQV TAT GAA ACC ACT CTA GAA 

37d Ihr tyr glu tlu Uir leu glu 

CAT GAA TOC TAT GOT AAA GIG 

391: his glu cys t>T ala lys val 



• • ♦ ♦ ««• • • 

GCT TTT ACA GAA TCP TGC G\A GCT 
ala phe Uir glu cys cys gbi ala 

nu CCA AAG CIC QAV UAA CIT OJG 
leu pro lyA leu asp glu leu arg 

COC s\W G^G ACA CIC A\G 1UV OOO 
ala lys gin arg leu lys cys ala 

AGA OCT 11X2 AAA OCA TOG GCA GFA 
arg ala'* phe lys ala trp ala \-al 

err: aaa aTr oao tft a'^v ga/\ gtt 

pro lys ala glu phe ala glu val 

AOC /\AA GIC CAC ACG QAA IGC IXJC 
Ihr lys val his Uu glu cys cys 

GCT GAT GAG AGG GOG GAC CTT GGC 
ala asp asp arg ala asp leu ala 

GAT TOG ATC HX: AGT AAA CIG AAG 
asp ser ile ser ser l>'5 leu l>*s 

TIG GAA AAA TOO CAC TGC AIT GCC 
leu glu lys ser lus cys ile ala 

CCr GCT GAC TIG CCF ICV TIA OCF 
pro nia n<ip leu pin ser leu al;i 

a\r GIT luc aaj\ a\c tat gcf a\G 

asp \-al cys lys asn tyr ala glu 

ATC TTT, TIG TAT GAA TAT GCA AGA 
met phe leu tyr glu t>T ala aig 

Girt CTTt cm CTG AGA Cn^ ai" AAG 
\'al leu leu leu arg leu ala lys 

AAG IGC IXjr OOO GCT OCA GAT O^'' 
lys cys cys ala ala aJa asp pro 

Tie GAF C1V\ TFF AAA CCF CFF GIG 
phe asp glu plie lys pro leu val 
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GAA GAG CCr C\G AAT ITA-ATC A-VA CA\ .AAT lUf (l^G CIT IIT GAG 
40^ glu glu pro gin asn leu ile lys gin asn cys glu leu plie glu 

CAG CTTT CTIA GAG TAC AAA TTT: TAG AAT UT} CTA TTA GTT CTTT TAC 
421: gin leu gly glu tyr lys phe gin asn ala leu leu val arg tyr 

AOC AAG AAA GTA 032 CAA GIG ICA ACT OCA ACT CIT GFA GAG GIC 
45d thr lys lys val pro gin val ser Uir pro Ihr leu val glu vol 

TCA AGA AAC CTA OGA AAA GTG OOC AOC AAA TUT lUT AAA CAT (XT 
451: ser aig asn leu gly lys gly ser lys cys cys lys liis pro 

OAA OCA AAA AOA ATU CCC TUT GCA GAA GAC TAT CTA TCC GIU GIC 
4(36: glu ola lys arg met pro cyz aia glu asp t>T leu ser val vul 

era AAC CAG TTA TUT GIG TTO CAT GAG AAA AOJ OCA GTA AGT QAC 
4SI; leu asn gin leu cys val leu Iiis glu i^^ ^ val ser asp 

AGA GIC ACC AAA TOC TGC ACA GAA TCC TIG GIG AAC AUG CG/K OCA 
4Qfi arg val thr l>-!i cys cvb thr glu ser leu val asn mg arg pro 

TOC TIT ICA GCT CTO a\\ GIC G\T GV\ /CA TAC GTT OGC AW QVG 
511: cys phe ser ala leu glu val asp glu \}\r tyr val pro lys glu 

TIT AAT OCT GAA ACA TIC ACC TIC CAT 02A QAT ATA IGC ACA CTY 
52& phe asu aia giu llir phe Uir phe his ala asp ile cys Uir leu 

TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT CCA CTT GTf GAG 
541: ser giu lys glu arg gin ile lys lys gin thr ala leu \'al glu 

CIT GIG AAA CAC AAG OCC AAG GCA ACA AAA GAG CAA CIU /\AV GCT 
55d leu val lys liis lys pro lys ala U\r lys glu gin leu lys ala 

GIT ATG GAT GAT TIC OCA OCT TTT GTA GAG AAG TOC TOC AAG OCT 
57L val met asp asp phe ola ala phe val glu lys cys cys lys ala 

GAC GAT AAG GAG ACC TGC TTT OCC GAG G^VG GOT A^A AAA CVT OTT 
595: asp asp lys glu ihr cys phe aia giu glu gly lys lys leu \al 

GCT GCA AGT CAA OCT GCC TTA GGC TTA l AA 
fl)l: ala ala ser glji ala ala leu gly leu • 
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5* GGA TOG ACC AtG AAG TOG GTA AOC TTT ATT TCC CTT CTT TIT 3^ 
1^ met lys trp vai Uu- phc ile ser Ifeu leu phc 

^"'"^^ Kozakscq. 
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5'— CXJC TTA OXr TTA TAA GAA TTC OC— 3' 
aia leu gly leii ■ 
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